Objectives. To define different subgroups of suicide attempters according to age at onset of suicide attempts. Methods. Participants were 229 suicide attempters (147 females; 82 males) admitted to a general hospital in Madrid, Spain. We used admixture analysis to determine the best-fitting model for the age at onset of suicide attempts separated by sex. Results. The best fitted model for the age at onset of suicide attempts was a mixture of two gaussian distributions. Females showed an earlier age at onset of suicide attempts in both Gaussian distributions (mean ± S.D.) (26.98 ± 5.69 and 47.98 ± 14.13) than males (32.77 ± 8.11 and 61.31 ± 14.61). Early-onset female attempters were more likely to show borderline personality disorder than late-onset female attempters (OR = 11.11; 95% CI = 2.43-50.0). Conclusions. Age at onset of suicide attempts characterizes different subpopulations of suicide attempters.
Introduction
Suicide attempts (SA) represent a major public health problem with a lifetime prevalence ranging between 1.1% [1] and 5.9% [2] . Suicidal behavior (death and attempts) is frequently a complication of psychiatric diagnoses [3] . However, there is increasing evidence that suicidal behavior exists independently from major psychiatric disorders [4] [5] [6] . Indeed, it has recently been suggested that suicidal behavior should be considered a separate diagnostic category apart from major psychiatric conditions [7] . Because a SA is one of the most compelling predictors of completed suicide, an optimal categorization of suicide attempters may serve to improve current suicide prevention and intervention policies [8, 9] .
Some studies have documented that younger age at first SA is strongly associated with higher rates of family history of suicidal behavior [10] and childhood risk factors [11, 12] . Also, life events preceding SA have been found to vary depending on the age of the first SA. A study by Heikkinen et al. [13] found physical-and social-related problems becoming more prominent and employment and financial problems less prominent with increasing age. Age at onset (AAO) of SA may aid in delineating disorder subtypes of suicidal behavior [10, 12, 13] and diminish heterogeneity [14] . The definition of clear-cut phenotypes is critical to establish the genetic underpinnings of complex behaviors such as suicidal behavior [15, 16] . Precise delineation of subtypes of SA will facilitate future research on the course, family transmission, pathophysiology, and treatment responsiveness of suicide attempters. In addition, an adequate understanding of AAO is essential for implementing prevention of psychiatric disorders, including suicidal behaviors [17] . To date, only one threshold to differentiate subgroups according to the AAO in SA has been proposed. Recently, Slama et al. [18] found that the theoretical model that best explained the distribution of age at first SA was a mixture of two Gaussian distributions with a cut-off point of 2
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Sex, as well as age, has been widely recognized as a sociodemographic correlate significantly associated with SA [19] . Despite obvious differences in prevalence, rates of psychiatric disorders, lethality of attempts [20] , methods used [21] , rates of risk factors for SA [22] , and more importantly differences in AAO between men and women [9, 23, 24] , previous research aiming to validate a threshold according to the age of first SA did not include analyses separately by sex [18] . We sought to fill the knowledge gap by defining different subgroups according to onset of SA in a sample of adult first SA men and women using admixture analysis. We also sought to examine differences in sociodemographic characteristics, psychiatric comorbidity patterns, risk factors for psychopathology, and clinical suicidal correlates at the time of first SA between onset subgroups by sex.
Subjects and Methods

Sample.
We assessed 229 suicide attempters (147 women and 82 men) with no previous history of SA admitted to two general hospitals in Madrid, Spain between 1999 and 2003, which provide free medical care to a catchment area of approximately 900,000 people. A SA was defined as a selfdestructive behavior with the intention of ending one's life [25, 26] . Approximately 84% of approached suicide attempters consented to take part in our study. Suicide attempters who rejected study participation did not significantly differ in demographics from suicide attempter participants. After a complete description of the study, subjects provided written informed consent before participating in the study. The appropriate ethics committee approved the study.
Axis I and Axis II Psychiatric Disorders.
The Mini International Neuropsychiatric Interview (MINI) was used to establish DSM-IV Axis I diagnoses. The MINI is a short and efficient structured diagnostic interview to assess psychiatric disorders [27] . Axis II personality disorder diagnoses (PD) were assessed according to DSM-IV version of the International Personality Disorder Examination Screening Questionnaire (IPDE-SQ). This instrument was selected because of its validity, reliability, brevity, and the brief training needed for its use [28] . In order to increase specificity, we used adjusted cut-off points for each PD. Our approach generated criteria for diagnosis at a more stringent level. For example, to diagnose schizotypal PD, 7 out of 9 items were required instead of the 5 screening items suggested by the authors of the IPDE-SQ [29] . Further information on this strategy can be found elsewhere [30] [31] [32] .
Risk Factors for Suicidal
Behavior. In order to examine the differential effect of known risk factors for SA in men and women, we grouped these variables into childhood adverse events, familial risk factors, and recent life events. Recent life events were assessed with the St. Paul Ramsey scale. This scale assesses the severity, from 1 (none) to 7 (catastrophic), of each life event the individual has experienced in the last month previous to the interview by category (i.e., marital, other interpersonal, and work-related) [33] . For this study, only those life events with ratings of severity of 4 and over were considered.
Additional Measures.
Correlates of the first suicidal attempt were assessed with the Weisman and Worden Risk Rescue Rating Scale (RRRS) [34] and the Suicide Intent Scale (SIS) [35] . The RRRS is a ten-item scale (scored 1 to 3) that evaluates the lethality of a suicide attempt. Lethality is the result of risk factors (method used, impaired consciousness, toxicity, reversibility, and treatment required) and rescue factors (location, person initiating rescue, probability of discovery, accessibility to rescue, and delay until discovery) [36] . Based on our previous clinical experience, we deliberately selected some items of the RRRS in this study (see Table 3 ). The SIS, a 15-item scale with good-to-excellent interrater reliability (0.81≤ intra-class correlation coefficient ≤0.95), was used to assess suicide intent. Each item is scored 0-2 giving a total score of 0-30.
Additional measures of lifetime aggression and high impulsivity were assessed with the Aggression History Scale Revised (Brown-Goldwin Scale, BGS) [37] and the Spanish version of the Barratt Impulsivity Scale, version 11 (BIS-11) [38] , respectively. The BGS consists of 11 items and assesses the frequency of aggressive behavior. Interrater reliability was found to be very high (r > .98) [37] . The BIS-11 has been extensively used in the study of impulsivity both in suicidal and nonsuicidal samples [39] . The BIS-11 contains 30 selfreport items scored 0-4 (range of total score 0-120) divided into 3 subscales. Consistent with our previous studies, the BGS cut points for high values were 10.5 and 9.5 and the BIS cut-points were 50.5 and 46.5 for males and females, respectively, [39, 40] .
Statistical Analysis.
We used admixture analysis to determine the number of subgroups according to the AAO in SA and the age at cut point in first SA men and women separately. The posterior probabilities of each group for each AAO in SA were computed given Bayes formula, which allowed us to determine the most probable subgroup for each patient. Subsequently, suicide attempters were categorized according to their maximum probability of belonging to each theoretical subgroup [19] .
Percentages were computed to derive sociodemographic, psychiatric diagnoses, risk factors, and SA and treatment correlates of AAO. A set of univariate logistic regressions analyses yielded odds ratios (ORs) and 95% confidence intervals (CI) indicating measures of association between the onset-groups (early-and late-onset) of SA and variables assessed in the study. We consider an OR statistically significant when its CI does not include 1. Analyses were conducted using Matlab and SPSS v16.0.
Results
When the whole sample's (n = 229) age at first SA was considered, the best-fitting model was a mixture of two Gaussian distributions with a cutoff point at 42 years of age. The early-onset subgroup had a mean age of 29.13 (SD = 6.87) years while the late-onset subgroup had a mean age of 51.44 (SD = 15.13) years. When data were analyzed separately by sex, the age at cut point of the Gaussian distributions and the mean age of the early-onset subgroup as well as the late-onset subgroup differed significantly between men and women. Among men (n = 82), the cutoff point was at 52 years of age, where the early-onset subgroup had a mean age of 32.77 (SD = 8.11) and the late-onset subgroup had a mean age of 61.31 (SD = 14.61) years. For women (n = 147), the age at cut-off point was 37 years of age. Table 1 . Older female attempters were less likely to be single and had higher odds of having 8 or less years of education, being born in a rural area and having religious beliefs compared to women in the younger group.
Risk Factors and Stressful Life Events.
Risk factors and stressful events in the last month are shown in Table 2 . Lateonset female attempters were more likely to report financial problems than those in the early-onset subgroup.
Psychopathological Profile.
Late-onset female attempters were over 3 times more likely to have a current diagnosis of dysthymia (OR = 3.86; 95% CI = 1.36-10.99) than the early-onset attempters. Additionally, they were significantly less likely to meet any anxiety disorder ( 
Suicide-Related Measures and Their
Correlates. Suicide and clinical correlates of age at first SA by sex are shown in Table 3 . SIS mean score was significantly higher among late-onset female attempters than among the early-onset subgroup. No differences were observed in the methods used, lethality, in the odds of being discovered, and in the intention of repetition between the early-and late-onset subgroups.
Regarding clinical correlates of age at first SA, females in the late-onset group were significantly less likely to have high levels of impulsivity and aggression (see Table 3 ).
Men
Sociodemographic Characteristics.
Late-onset male attempters have higher odds of being born in a rural area and to present disability than their early-onset counterparts (see Table 1 ).
Risk Factors and Stressful Life
Events. Similar patterns of childhood adverse events, familial risk for suicidal behavior and stressful life events in last month were observed between those in the early-and late-onset subgroups. The most common past month stressful life events in the earlyand late-onset groups were problems related to the primary social support group (73.4%; 58.8%, resp.) and related to work (40.6%; 35.3%, resp.).
Psychopathological Profile.
Our study showed no differences in the pattern of psychiatric diagnoses met between the early-and late-onset male subgroups.
Suicide-Related Measures and Their
Correlates. Lateonset male attempters were more likely to be discovered soon after attempting suicide than the early-onset group. Moreover, the late-onset group was less likely to have high levels of aggression than the younger male attempters. See Table 3 . The Scientific World Journal 
Discussion
The theoretical function best fitting the distribution of mean AAO of SA was a mixture of two Gaussian distributions with a cut-off point of 42 years old. Slama et al. [18] reported a 26 years old cut-off point for their sample of suicide attempters. The difference in the age cut-off reported in our study is likely to be accounted by differences in the sample characteristics. In the study conducted by Slama et al. the sample consisted on a combination of first and recurrent SA aged as young as 10, whereas for the present study only first SA aged 18 and older were considered. The mean age of the early-and late-onset subgroups were significantly higher among male attempters than among females, which is consistent with some [9, 23, 24, 41] but not all [42, 43] studies. A number of reasons such as hormonal factors [44] and timing of puberty or sex-related stress factors [23] have been proposed to explain this time lag. Additionally, our results showed that, among females, those in the earlyand late-onset subgroup differ in educational level, nativity area, psychiatric profile, levels of impulsivity, and aggression and intent of the SA. Early-and late-onset male attempters showed significant differences in nativity area, employment status, and aggression levels.
Women
Risk Factors and Stressful Life Events.
When we investigated the prevalence of childhood adverse events and familial risk factors for suicidality, we found similar patterns among females in the early-and late-onset subgroups. Moreover, the overall patterns of stressful live events in the previous month were also similar with the exception that those in the late-onset subgroup were more likely to report financial problems. In accordance with previous research [45] , the majority of suicide attempters of both sexes presented with one or more stressful life events, particularly problems related to their primary support group. Haw and Hawton [46] reported that 80.6% of their sample of deliberate selfharm persons reported multiple life problems, the most frequent being troubles with spouse or partner. Overall, the similar rates of risk factors for suicidal behavior in both early-and late-onset subgroups observed in the current study suggest that childhood risk factors, familial history of suicidal behavior, and stressful live events in the previous month (except for financial problems) represent a similar risk for suicidal behavior in women regardless of age. In our study, financial strain was the only stressful life event that differentiated between early-and late-onset female attempters. It is possible that the characteristics of the older female attempters in our sample may render them more vulnerable to financial strain. Financial stress has been associated with suicide at 50 years of age and older [47] and with the use of violent methods in both sexes [48] .
Psychopathological Profile.
Our study found that among females, those in the late-onset subgroup were more likely than their early-onset counterparts to have a current diagnosis of dysthymia, a disorder that increases the risk for suicidal behavior [49, 50] . Additionally, the late-onset attempters were less likely to meet diagnoses for any anxiety, any eating, and any PD than the early-onset attempters. These results suggest greater overall psychopathology among early-onset female attempters. Borderline and dependent PD, two PD that frequently cooccur [51] were also less likely to be diagnosed among late-onset female attempters when compared with their early-onset counterparts. This is coherent with our finding that older female attempters were less likely to have high scores of impulsivity and aggression, important factors in borderline PD. Higher levels of impulse-aggression have been associated with an earlier AAO of suicidal behavior [10, 52, 53] . Furthermore, diminished impulsivity has been reported in older patients with borderline PD [54] . Not surprisingly, older female attempters had a higher score on the premeditation subscale of the SIS scale than the younger subgroup, consistent with lower impulsivity scores among older female attempters.
Suicide-Related Measures and Their
Correlates. Total SIS mean score and the premeditation subscale were significantly higher among late-onset attempters compared to that of the younger attempters. Consistent with previous 6
The Scientific World Journal studies [55] , our results suggest that late-onset attempters commit SA characterized by a higher intention and increased premeditation. Previous reports have suggested that older age and high suicide intent are risk factors for suicide completion among female attempters [56] .
Men.
We found a trend for major depressive disorder to be more frequent in late-onset male attempters, whereas substance use, anxiety, and PD tended to be more likely among early-onset attempters. These results are congruent with data reported by Slama et al. [18] Furthermore, lateonset male attempters have lower odds of being discovered than early-onset attempters, which might suggest a greater intent of SA among older attempters. This is consistent with our finding of a trend for late-onset suicide attempters to use more violent methods such as drowning, hanging, or suffocation. Use of violent methods is a risk factor for completed suicide in men [56] . In addition, similarly to females, the late-onset male attempters were less likely to have high scores in the Brown Goodwin scale, measuring aggression.
Limitations.
These study findings must be interpreted in light of several limitations. First, the cross-sectional design of this study limits the elucidation of the effects of impulsivity and aggression levels as well as of risk factors such as stressful life events over SA. Additionally, the retrospective assessment of these, especially the adverse childhood events, might have been subject to recall bias. Due to the length of the interview, we were unable to use a validated instrument. Future research should include valid measures such as the Childhood Trauma Questionnaire (CTQ) [12] . Finally, the small sample size of males might have affected our statistical power and explain the nonsignificance of at least some of our findings among men [15] . A larger male sample would be needed to confirm our preliminary results among males.
Conclusion
Our study constitutes a major improvement in the understanding of the different subgroups of SA and support the existence of two subgroups defined by the AAO in both
The Scientific World Journal 7 genders. Among females, late-onset of SA was associated with the presence of dysthymia and planning the SA ahead of time, while inversely associated with high levels of impulsivity, aggression, borderline PD, and dependent PD diagnoses when compared with their early-onset counterparts. Concerning males, late-onset male attempters were less likely to present with high aggression levels. Our study has important clinical implications and may contribute to planning more appropriate preventive and treatment regimens. Our results suggest that a younger person may need treatments directed to lowering impulsivity and aggressiveness after a first suicide attempt. In order to disentangle the heterogeneous nature of suicidal behavior and to improve current prevention measures, these findings require independent replication.
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